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mm^i ■ mmm 

0<z 1< 1) il^n J: A immfj'^i^^^J^ A 1^2^ a y^l ^(i-y2-y2)^^^ 
0^xl<x2^1, O^y 2<l)t(DmiZ. A 1 a ^^'^ ^ (l-x2-y2) ^ ^ 
*J/JnS?^A 1M^<DA Ij^gGaygl n^_j^3_y3)PM(0^x3<x2^1, 0< 

[»*^2] «^«l|B«<Z)^#^aM^jtlCfeVNT, Al^^Gay^In 
(l-xl-yl)NzlP(l-zl)®(°^^ 1<1» 0<yl^l, 0<zl<l)$:^'(4 
Mi:L.TfflVA, A 1 jj2^ ^y2^ ^ (l-x2-y2)P^^° ^ <^ 2- 1 ' 0^y2 
<l)$:^^>y FM^itli^M KMilLTMVA, A l^^GayjI n (^.^^.y^) N^^ 
P (1-zl)® ^ A 1 ^2<^ a y2 I n (i_x2-y2) PM ^ OH® A 1 ^^gG a yg I n ^_^_y 
3)P®(0^x 3<x 2^ 1, 0<y 3<l)$:tfffE?S«Mi:BffSH^^^y F»^fe 

[»*^3] »^«2|a«<D4^##:^3t^^lC^3V^T, ffflHtp^MT'^-S 
A 1 j^gG a y3 1 n (i_x3-y3) PM® A 1 M^^K ?SttMt?^'& A 1 ^^^G a y^ I n ( 
l_xl-yl)N2lP(l_2l)M®AlM^<^;»;t;/J^$V^(x3^x 1 ) ^ ^ # ^ilc i: ^ 

tf^raSilLTG ay^I n^_y4)P(0<y4< l)$:fflVASri:$:#t!ti:1--g>^^ 

^^CfeV^T, A lMJN^^LTTMA(hU^^;i/T;i/$-'i?-^), TEAChUoi 

AlxlGayjI n(i_xi_yi)N2iP(i_2^)Ji, A 1 ^2° a yg I n (i_^2-y2) 
7^ A 1 j^3 G a y3 I n (i_x3_y3) P M $:nS3i:$:#^i:-r^ 
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F^^:;>)^c^>ta^^*^fc-^i^5:Mv>T. A l^^Gay^I n (j.^^.y^^ 
[0 0 0 1] 

[0002] 

a I n P^MJ^®W^|§|g*^^f'^t^nTV^S„ A 1 G a I n P^#)N-li. GaA 
F=^^^y^:ii:^;i/3tJ-li, «:^T'7^2. 3 e V 5 4 0 n m)*'# 
[0 0 0 3] 

b*^b^*^e>, A 1 G a I n P^^JJiSfli, ^T^Og^-^^rJ^fi^-T S i:, ^^Mll 
;i/=¥-®:A:^^:^^^y FMC^-S v^«5?J*-r FM) ii^-e^^^OA^ F^^^a^Vh 
FJS^:r-/t->'^-L^v^=^^t^:^-5c rtiJc^HLT. i&f^lS 

> mx\t. mm^ 8-307005 #b§^ 1 0 - s 4 1 6 3 ^(Dn.mf)'mm 
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[0 0 0 4] 
[0 0 0 5] 

^^JM^i^miZ. #g§¥8 - 3 0 7 0 0 5-i-O^^BTli, ^SttMCGa I nNP 

$tlTV^S„ ^fe, ^m^l 0- 8 4 1 6 3^<Dl^mXit. m^MlZAl 
i±TA 1 G a I nNP$:MV^-5Z:i:T% mm^MlZ^^Ay }^^^ :f(Dm'P^ 

[0 0 0 6] 

^xm<. ■o^<m^i.r^^H^mm^tf^m^^)r=.&)iz^^mMi)mi^<. mij^ 
mizimmmcDm^^^mm^miMB Em)^mm^m^m^^miz^^xm^a 
m:^my^j^tDti^(Dib^—m^x&^o #^¥6 - 2 8 3 7 6 o#ici*, mM^^ 
*LjfeAiGa I n FU^(Dmm±m%mm^miMo cv Dm)izj:^m^:^m 

[0 0 0 7] 

•r^t?-^, ^m^6-2 8 3 7 6 o^cD^mxit. AlGaPm^a^mmz-j3 

^^xmmrj]y^-^2^^t^m<DmAA^mmt^:iiix^m±mm.mm^mz^ 
vmm^<mm^\^-':fx^^:it^M.iiiL. mmmntLXNH^^m^\ m 

izmvTi^tn^mmMit. m-NH^mAizML. AicsiPcoAim^^i^^ 
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8 3 7 6 0#trt±. -gt^^ tl-S N HgilCM M^ffi^ < A 1 G a P IC^^^ 
[0 0 0 8] 

^S^mti^&V. A 1 G a I n P^MM-eii, A 1 Mfi^SrW-T-S Zl "e^r ^ U T 
^ i: tJf^t *f -r S ^ D L T V ^ S „ 

[0 0 0 9] 

10-84163 -^lCfa®(Z)f§3fe^^id:, A 1 G a I n N P?Stt 
M^Zltli: »;=fe;/^> K=¥^ ^y:;^aD^;I/ds^-;^,t;^^V^A IM^O^^^A 1 G a I 

[0 0 10] 

b^^U^*^?^, Al Ga I n PTtt^^(Z)IKyjittl{CA 1 M^^ft^fST&^^-S 
Al Ga I nNP^'f4«(Z)^:m0i^^lC^'ffijiOT»"e^-g,A im^®:^ 
^^AlGa InP^^^y K»(*7t»;«jM KM )(Z)^®JC#^JlC^Jg5&^^ Ui^.* 

[0011] 

m6lt. MOC VD^{Cj;oT#$^b:feG a I nN P/A 1 G a I n PCDH® 

TMGihV :^^JVi^V^2^), TMA ( N U ^ ^;1/T;L'^ -^7 A), TMI(hU 

TV>-g>„ ^fe, UTliDMH y $:MV^TV^§„ 067{)^eJ> AlGal 

n P l:ltmm(Dl^*) Tl^^niZA 1 m^^^ntf^^^tcLmz. G a I nN P®®^ 
;SM$&^IC, TM®A 1 G a I n P »(Z)^®T'^^*^i^0lcm tlT V%-5 ^ 
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[0 0 12] 
[0 0 13] 

)M(o^xi<i. o<yi^i, 0<z 1< i)i:;iti<fc »;*jA IM^*^:^^ 

;&Al3j2^^y2^ ^(l-x2-y2)P^^°-^ l<x2^1, O^y Z<l)il0m 
IZ. A 1 ^2<^ ^ y2 I ^ (l-x2-y2) P «fc *>J^^ A 1 A 1 ^gG a yg I n ^.^g 

_yg)PM(0^x 3<x 2^ 1. 0<y 3 ^ 1 ) *^@Hg$ tlT 3 i: L 

[0 0 14] 

^fe, »#«2ia«(D^^ii, m^mimm0^mi^mmmmz-j3\^^x. ai 

xlGayil n(i_3,^_yl)N^lP(l_^l)»(0^x Kl. 0<yl^l, 0<zl 
<l)$:^S'f^Mi:bTfflV^. A1^2G^y2^ ^ (l-x2-y2) P® ^ ° - ^ l<x2^ 
1, 0 2<l)^^^v \^mt.t^\ttM>C Y^mtLXm^i^. AljjjGayjIn( 
1-xl-yl) N zi P (i-zl) ^ ^ A 1 ^ G a y2 I n (i_^_y2) PM^^^^Al^^gGay 
gl n^_^_yg)PM(0^x 3<x 2^ 1, 0<y 3 ^ 1) ^mmm^M trntE^ 

[0 0 15] 

^t=.. m:^msmm<D^mii. m^mzmmcD^^mi^m^m^iz-jsy^^x. mm 

tj^M-e^SA Ij^gG aygl n Q_j^g_yg) PM® A 1 M^tlK M ^ S A 1 

^G ay^I n(i_xi-yi)NziP(i_zi)®®A 1 iffl^<fc ( x 3 ^ x 1 ) 3 
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[0 0 16] 

^^C^V^T, ifi^MilbTG ay^I n^_y4)P(0<y4<l)$:MV^Sr^:$:# 
[0 0 17] 

ICioT, Al^^Gay^I nQ_^j_yj)N2iPQ_zi)», A 1 ^^g^ ^ y2 ^ (l-x2 
_y2) PM^^^liA 1,,3G dygl n^_^3_y3)PM;b^?^fig$tl-5ri:^iftl^i:LT 

[0 0 18] 

MHy (^^^5^;i/ti K■^i^'>)^®^a^^m'ft:-^tl5:fflV^T> A l^^Gay^I 
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[0019] 

ayjl n(j_^^_y^)N2iP(i_2i)Ml 0 1 (O^x Kl, 0<yl^l, 0<z 

l<l)i:z:tlJ:*J=foAlM^*^:'C^^Al3j2<^ay2^ ^ (l-x2-y2) ^® 1 ° ^' 
lll(0^xl<x2^1, O^y 2<1 )i:CDraiC. A 1 ^^g^ ^ y2 ^ ^ (l-x2- 
y2)P<t *J/J>$^A lMfife©A l^gG aygl n(j_j^3_y3)PMl 0 2 (O^x 3< 
X 2^ 1, 0<y 3^ l)*^g^g$tlTV^€>rt§:#^hLTV^S„ 
[0 0 2 0] 

#e)ti> KSgftC)eS;SA^^i::A:-r-5»i:v^e)fa*:^)^^-5c AlGain 

X ^ CD^SMICM L T ^ o 

[0 0 2 1] 

r (Z) i e) ic. ^tmr;!/ ^ — A>fb-^tf®#^tt^^©5t u * ti^^Sr^iafi^ 

izmi<i-^-^^^^t>^:^^i)K z.<Dr^m\z. A l G a I n N PM^TMM® A l|ja 
^%A 1 G a I nN P»(Z)^^'lilC:^^7S;^#$:#X--5c f^fc-^, AlGal 
nN PMCDTM1^(^)A lJffi^*^:*C^V^:^'^^Cij:, A 1 G a I nN PM®^«li^ 

^icA 1 G a I n^v(Dymmmmx^m\z^mfi^^^)7h^t\^. ^^ttSr^gr^ 

i±-S^ffi*^^S„ 3(^3 A im^©^^jS;TMl^±^®m^^A 1 Ga I 

n N P M<^fiK:R 2: ffllS^ =fe ® i: ^#^^M«jg<^|gtf J: t>*fiK:5^f4^(^ S 

[0 0 2 2] 

ZiniCjS^fU, :if^^m(D^m^m.mm^^0^o\ZA IGalnNPMlOli:^ 
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tl®TMI^A^e>3&<5>MMt--5^7^n^5t<Z)r^{C, A 1 G a I nN PM 10 1 <Z)T 
V ^mm(Dm*)7h^tl^m(Di&^\ a iM^^/h^JSiA l G a I n(N)P 

^mig*f)*W>L, M^ttro^VAA 1 G a I nNPMS:#-5r i:*^-r^^o 

^^^^^o ZltllCj:oT. ^^M^*^:^^<, ^b^O^g^c A l G a I n N PM®^ 
:R%nr|g^«;y. 1^V>7\'> Ftgtf^<f;tJf^;S^#Og*^S:#o:tA 1 G a I n 

[0 0 2 3] 

S2i«f§^Oifi#f*:a»«7^©:R#:M$:at-riaT2>eo 0 2 i:, 
:r.a:)^mi^mmm7^lt. GaAsS«10 5±lC, G a a s A^y ^-p-M l O 4 
' (Alo_5Gao_5)o glno 5P»1 1 KJl^A^O. l/.m), (AlQ^^GaQ^ 
9)0.5 I ^O.sP^raMl 0 2 (ji;»*^4 nm), (A 1 Q.g^ a o.g^O.S ^ ^0.5^0. 
002^0.998® 1 0 1 (^^*^3 0 nm), ( A 1 q ^G a ^ g)^ 5 I gPcfr^® 1 
0 2 (mM*t4 nm), (A 1 q 5G a q g)^ 5 I gPM 1 0 3 (l^M*^ 0 . 1 

m ) Ic^M $ ti =b ® i: ^ o T V ^ ^ o 
[0 0 2 4] 

«^i0 5{ci±, Mx-li, 1 0 OB^^jc^LO 1 i^fpitc 1 5° m 

[0 0 2 5] 

gfS li, (A 1 0.2^ ^0.8^0.5 ^ 5P7?(Dg^©^y3li^tl4$:G aQ 5I 
nQ 5Pi:iti^L^%<Z)Tfe-g>o ^;R^aS:!b'5^Sv^^5i:^ PHgtc^f-SDM 

Hy®^ffijt: [DMHy] /( [PH3] + [DMHy] )*^lSVNl$i:\ ^^ii 
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T', m&Umf}^m<. DMHyC0^^git*^<gV^^C=fe;*^7b^fc^i•, AlGalnP 

5I iiQ gPtfi^Wl 0 2^m^^tJi^^m^lZ{t. (A Iq 5G aQ 5I Hq ^PM 
10 3, 11 1 ®*®T'i^Pj5&M^*^StUji^tlSr illCJ: y^®mtl*'?^DT 
^®5:#-5Zli:«T'^;&VN*^, (A 1q .^GaQ g)Q 5I Hq ^Ptfir^Ml 0 2 ^ff 
A-r-5^-^lC«, (A 1q_5G aQ 5I Hq 5P® 1 0 3. 1 1 1 ®^®T'#3gI 

y ^5^ C J: o T ^SM^S'fl: L T V X e „ 
[0 0 2 6] 

A 1 G a I n PTti, A 1 ffi^*^:^^ < U^i^^^^A^lSVNfDT' 
, A 1 G a I nN PM 1 0 1 ®TM11®A l^ffl^*^:^^V^^5i:^ 1 0 2 2: 

^^ffi^<AlGa I n-NP^^B^m^:it.i}^X^^o 
[0 0 2 7] 

i^tcm^cDm^^LrcijK mb e (^^m^m:Rm)^<Dm<Dm.nm^m\'^x^mi^ 

M H y S: M V ^ ^tt^b L N H ^^m<Dmm^t^m M V N § r ^ % 

[0 0 2 8] 

mi®^Jg?^ffii:LT, 01(0 2)©^^ 
«taM^3^^Cj3V^T, Alj^^GayjI n Q.^^.yj) N^j P ^.^^jM ( 0 ^ x 1<1 

. 0<yl^l, 0<z KD^m^mUl^Xm^K Al^Oaygl n^^.^g-y 
2)PM(0^xl<x2^1, 0^y2<l)S:^7^.y FM^fett^V FMilLT 

^''^^ Al^^Gay^I nQ_^i_yi)N2jP^_2l)M^A1^2^^y2l ^(l-x2-y2) 
PMt^^CDA 1 ^G aygl nQ_^3_y3)PM(0^x 3<x 2^1, 0<y 3^ 
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[0 0 2 9] 

lsfKEb:t<};e)lc. A 1 G a I n Ptc^^$:^in-t-5:ii:T% ^m^, mn^^ 

-So 

[0 0 3 0] 

JnL/:tAl Gal nNP^-rSi:, A 1 ^*n(Z)#MlC J:oT^^^ia{C i-S A> 
F^^y:/x:^;i/df-®M^I>^^^ffl«T'%S©T?, -g^^A^ F^M^$::^#< 
^o}t** A> F^^^y:/ni:^;i/d{J-$:ii;&n$-e:§z:ii*^T^.5c tr^^^. 
5f^T'«>e#^A> F^M^»*VJ^$v^fe^?)^cM^S:R'ft^i:^ilSI?■*^^o:/^Jb^, 
^T'ti, -g^^A'^ F^»^$::^^<^ofe^t A> F^^ ^y T/n::^^;!/^- $:it 
in $ s z: iO'f 7? ^ -5 z: ^ J: o T ^?g:R>ft: ^ }c ^ s „ 

[0 0 3 1 ] 

^t-j--5A IM^liv^lSMtcit^T:^^ <> ^<Dfz.m. -f FM^®T'<Z)^^^ y 
ii^tl^^=fol«V^„ Z.(Ot=.m. A 1 G a I nN P^'(4M<Z)^;R^$&^fC^-^^y F 
M(*feli;!/-r FM)0^®T5^j8f{CM^jb^^y32,ttl> AlGa InNP?15ffi» 
©M^ffi^^^gT-t-So itlli, A 1 G a I nN P^S'[4M<Z)|fi^fe«fctJ^^:R^#© 
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ItiS^ K»)i:A 1 Ga I nN Pm^M iKDmiZ. FM(*feli:^-r F») 

ct U%A imfig(D/jN$;&A 1 G a I n Pcp^jf^rff A-rS3i:T% #®T?(D^jgI 
^^^^mUiiii^^r^^^^^lirS z:i:75)^-e^-5o rttlCJ:oT. AlGalnNPfS 

[0 0 3 2] 

mm A 1 j^gG a y3 1 n Q_x3_y3) P O A 1 M^jb'^^SttM A 1 ^^G a I n (i_xi_y 
01(^)^#^^3t«li^^C^V^T, *^M1 0 20A imfiK;{)^?SffiMl 0 1 ® 
[0 0 3 3] 

BrfxSbfcJ:e)JC. A 1 Ga I n Pcfi^©^^CDmt>3i^tl^^l*, T;!^^-"^ 
AfeSV^^i;taT;l/$-'t7i^'fl:-^%^c<i:^J^b<[^IJl-t-5c M^O^Uii^ti^ 
^icr® j;^:&A A l G a I nNP?SffiM$:mJ: U 

=bA lM^®:A:^;&TMM±^c^;S•r'5^'^^cii, A 1 Ga I nNP?SffiM«)T 

. ^^^y FM(^fc«7y>r FM)J: y <, $e>JCA IGa I iiNP?St£»® 

Aim^^*j^4^^<mst. A 1 Ga I n-NP^^mizmmmm-t^^o^^^ 

(DAim^^Al Gal nN P?S'(±M(Z)A IM^J: U < ^^'Zl ICd; o T, 
®^ll|j&^S®IKyj2.*tl*^®^"^^-5z:ilT% A 1 G a I nNP?S1SM^©l^ 

[0 0 3 4] 
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ir^^mi^^^m^^t. n-GaAs»«(n-GaAsM5{2f»«)3 0 9±lC, n 
-(A I0.7G a 0.3)0.5 I gP^^^y KM3 0 8 mS-ti^ I fim), u n d o p 
e -(A 1q 5G ap 5I Hq 5P5fe:j!/-f KMl 1 1 (mff**0. 1/ttm), un 
d o p e -(A 1 o.iG aQ g)Q 5I iIq ^PtfJr^Ml 0 2 nm), und 

o p e - (A 1 0^2^ a q g)^ 5 I n q q ^^^P ^ qq^^^M 1 0 1 mmt>^3 0 
nm), u n d o p e -(A 1 Q .^G aQ g)Q 5I Hq gPtpr^Ml 0 2 (|^^*^4 n 
m), und op e -(A 1q gGaQ 5I n^^^P 1 0 3 (m^:^^0 

. 1/im), n-(A 1q yGaQ 5I nQ gP^^^y KM3 0 4 (j^j^jbU Am 
), p-GaAs =r>^^r hi^i^^S 0 5, S i Og^fe^M 3 0 6 , pf!l«@3 0 
7 *^JlH^:^^CJ^^$tlTV^-5„ ^fe, n-G a As S^3 0 9 <7)*®{Cld:, n{|!l« 
3 1 0 $ tlT V N -g> o 

[0 0 3 5] 

iiiJ^^a^MMMi: LTTMGC h u ^^;i/:ifU -i^A), tma ( h u ^^;i/T;^ 
^ri'i^A), TA I (N y ^^;i/-r >s;'^7A)S:ffiv^. V;^MMt LTPHgC/jN:;^ 

T;tfXi:brH2$:MV>T, n - G a A s M^««±lC^«^^f e) d ^1 
[0 0 3 6] 

EI4©^^#5§3tm^T'tt, tfj^MOMfi^ld:, (A 1 o.iG a 0.9^0.5 ^ ^0.5^ 
:^/>r F®^J:t;?S^£JicDAlMm<ky=fe/i^$<^^^tlrv^S. ?SttMM^Jc 

[0 0 3 7] 

tfc, (A 1q jG aQ 5I hq gPcfir^M^bT, m^o)mm^^^^-^r=L 
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6 3 5 nm$:fi§Zli:A^T'$-g>o 
[0 0 3 8] 

Z.(D^O\Z^ (A 1 0.1^ aQ 5I iiQ 5P^tIr4MS:fflV^-5Zli:^CJ:^J^H^tt 
[0 0 3 9] 

MB E (4>^^^;S^)^©fi6©^:R^$:ffl V^T4^^#: 

[0 0 4 0] 

n ^_y4) P (0 <y 4 < 1 )T-$>§ bT<r>Sc 
[0 0 4 1 ] 

A 1 G a I n Pt|i^®M^(^^y3i*tl^^li. ttf«&(^ <fc e) T;!/^-^^^ 
PSrMVNTfey, A lfc^$:^^"ev^^V^z:^:>^)>bA 1 O a I nNP^S-fSJf^^ 

m^miM-t^^^tj^m.^^w^\t. ca i npcfiraM^^Mmmuj^i^tiiits^ 
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^^*:^s^^ttt> Ai Ga I nNpmt.:Lti(DTmm:^^^^jt^mm-t^^v^um 
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